Introduction
The Southern African Magnetotelluric Experiment (SAMTEX) project is imaging the properties and geometries of the continental lithosphere below southern Africa using the natural-source electromagnetic method magnetotellurics. Electrical conductivity is highly sensitive to ambient temperature (e.g., Ledo and Jones, 2005) and to the presence of an interconnected conducting phase, such as a solid phase like graphite or sulphides (e.g., Jones et al., 2003) or a fluid phase like partial melt (e.g., Park and Ducea, 2003) , or bound water through hydrogen diffusion (e.g., Hirth et al., 2000) . Given these circumstances, deep-probing magnetotellurics can aid in area selection for potential diamondiferous prospective regions (Jones and Craven, 2004) .
The SAMTEX project
The SAMTEX project was initially conceived in 1996 in discussions between Alan Jones (then at the Geological Survey of Canada), Leo Fox (President of Phoenix Geophysics) and Eddie Kostlin (then with Anglo). Interest was expressed by Anglo/DeBeers in "testing" out the capabilities of deep-probing magnetotellurics as an effective area selection tool for diamondiferous regions. This interest grew as the diamond exploration community became more aware of the potential of the method through presentations (Jones, 1997 (Jones, , 1999a (Jones, , 2000 Jones and Craven, 2001 ) and short courses (Jones, 1999b (Jones, , 2001 , and as the results from the MT studies on the Slave craton came out (Jones et al., 1999 (Jones et al., , 2003 Jones and Ferguson, 1997 The proposal was for a relatively simple experiment to acquire data along two orthogonal profiles in predominantly South Africa during two phases of acquisition (Fig. 1) Figs. 1 and 2 ). In addition, DeBeers has donated proprietary MT data to the SAMTEX project. In total, the SAMTEX dataset now comprises data from a total of more than 700 sites over an area in excess of a million square kilometres. As such, this is by far the largest regional-scale MT project ever undertaken. 
Map construction
Preliminary information can be obtained rapidly through constructing maps of various parameters obtained from the magnetotelluric impedance tensors. Conventionally, these maps are created at given periods. However, such maps can be highly misleading if crustal conductivity varies significantly across the region (Jones, 2006; Hamilton et al., 2006) . This problem is extreme for southern Africa. Along the 2003 main NE-SW Kaapvaal craton profile periods of around 1 second penetrate to the base of the crust at stations in the centre of the craton but for the same penetration periods of 1,000 seconds or greater are needed at the SW end. Thus, it is necessary to perform an approximate depth conversion prior to constructing the maps.
Resistivity Depth Images
An example map (Fig. 3) is the resistivity image at a depth of approx, 200 km (approx. base of the lithosphere). Also plotted on the map are the locations of known kimberlites, and, if known, whether diamondiferous (red) or not (green). Mantle lithospheric rocks comprising olivine, pyroxenes and garnet at cratonic P-T conditions should have resistivities well in excess of 1,000 Ω.m (Ledo and Jones, 2005) , so should be darkgreen to blue. The hotter colours, yellows to reds, are indicative of either hotter conditions and/or the presence of a conducting component. (The map has been constructed from the data from Phases I-III. More upto-date maps will be shown at the 9 th IKC.) The maps show the Kaapvaal Craton exhibits highly resistive lithosphere throughout, and resistive lithosphere is associated with the Congo/Angola Craton and with parts of the Zimbabwe Craton. In addition, the map shows low resistivity for the Rehoboth Terrane, thought by some to be an Archean craton. There is an excellent spatial correlation between the resistive regions and diamondiferous kimberlites. One anomalous result is the purported diamondiferous kimberlite in the Rietfontein cluster on the Namibian/South African border, but this is now known to be a bicycle diamond.
Comparison with SASE results

Figure 4:
Comparison of resistivity and Vs velocity perturbations at 150 km. Resistivity is on a log10 scale in rainbow colours, and the velocity perturbations are given in %. Figure 4 shows a comparison with our resistivity image for a depth of 150 km and the shear-wave body wave tomographic perturbation model of Fouch et al. (2004) . Generally, where there is high velocity there is high resistivity, and vice-versa. Other comparisons with both body wave and surface wave results also exhibit considerable correlation between the regional results from MT and those obtained from teleseismic models.
Models
A more robust product from SAMTEX is a model of the subsurface, rather than an image. Modelling is progressing on a variety of profiles. An early model for the main Kaapvaal Craton line is shown in Fig. 5 , together with the inferred base of the lithosphere. Note the thin lithosphere to the SW (beneath the Namaqua-Natal Mobile Belt), thikh lithosphere in the centre of the craton, and transitional lithosphere inbetween, where most of the diamondiferous kimberlites are. 
